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soot emissions on takeoff.  The higher freezing point of the new fuel
will make it necessary to add heat to the fuel system of long-range
high-altitude aircraft and change ground handling facilities in some
areas.  Preliminary studies sponsored by NASA have indicated the feasi-
bility of dealing with the freezing problem.

The difficulty and cost of retrofitting existing aircraft for an
ERBS-type jet fuel will very likely preclude its use in the present fleet,
The new fuel must be considered for use over the long term as the next
generation of aircraft comes into use.  If it is decided not to proceed
with the new fuel, the production of the present type of jet fuel from
oil shale and coal will require the introduction of hydrogen-intensive
processing or, in the long run, the synthesis of paraffinic Fischer-
Tropsch liquids from coal.

FUTURE AUTOMOTIVE ENGINES AND THEIR FUEL NEEDS

Table 6 lists a variety of future engine possibilities and their poten-
tials for use in passenger cars, trucks, and farm machinery.  Table 7
indicates the relaxation in fuel properties that may be possible with
these engines.

A brief discussion of the fuel requirements for each of the engines
follows.

Homogeneous-Charge Spark-Ignition Engine (Carbureted)

Since a decrease in the volatility of gasoline impairs vehicle perfor-
mance, no significant reduction in volatility can be permitted in substi-
tute fuels for carbureted spark-ignition (SI) engines.  If a separate
fuel and fuel system were used for cold starting, front-end volatility
requirements for the main fuel might be relaxed somewhat, but mid-range
and back-end volatility similar to that for present-day gasoline would
still be required.  Dual-fuel systems have never proven practical, however,

The need to maintain fuel octane quality at or near the present
level will place an additional strain on the fuel industry over the near
term.  As it is now, the unleaded octane pool needs to be increased to at
least a 91 research octane level from its current level of 88-89 because
new cars and light-duty trucks are being designed to use 91 octane fuel.

If spark-ignition engines continue to be designed for this type of
fuel, gasoline feedstocks derived from coal and shale liquids will have
to be capable of providing the required octane quality. The high aroma-
ticity of coal-derived materials is expected to make it possible to use
them for the production of high-octane gasoline if the systems exposed
to the fuel are designed with elastomers and other materials that are
impervious to aromatics.  The high aromaticity of gasoline from coal
may make it possible to design more efficient engines with higher octane
requirements than those of today (Longwell, 1978).